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(57)Abstract: 

PURPOSE: To accurately reproduce data of high recording density by 
shifting an edge position of information bits from the prescribed reference 
position in a step state during the prescribed shifting period shorter than a 
transi nt period of a reproduced signal. 

CONSTITUTION: An edge position of information bits is shifted from the 
pr scribed reference position in a step state within a range corresponding 
to th prescribed shifting period shorter than a transient period of a 
r produced signal in accordance with a transfer characteristic of an optical 
detecting system 3. A clock synchronizing to the reference position in a 
phas is generated by a clock generating means 7 based on a reproduced 
signal obtained from the optical detecting system 3, a reproduced level of 
th reproduced signal in the transient period is detected by a level 
d t cting means 9 with timing defined by this clock. Further, recorded 
information corresponding to shifting volume of the edge position of 
information bits is discriminated by discriminating means 11 and 15 based 
on this reproduced level. 
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hKffcOt W*m#4r# * m 3R le <fc o T 85SE«- fcT 

fflrt-c, if « try H^^S'^eSr, ■'0fS©**ffi«*» 
v y £ r k fcttflt k -t 5 if «Cft 
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[4#S*ii#cD«uig] 

[ft^jgi] try hmcfcoxftv— A-efeiEL-og- 

[fS*«2] MiEW^tV ScDMiS&iT^SSi^y 
[fi#Jg3] mffElf#bf y h^tf-AOKttffii'^) 

[is*jS5] mmm^mmcM^xi^m&-^x^ 

6 ] mmft^mmmctti.xmfe<z>\Bifc*'b 
zmzftmm-z.x'fiitt&wi-t-zm'&ic. MiEitmify 
hi>^'L^i^m^x—^Ammmx'&n^inxi^^.t 

<z> ViMUm K M tS b r tt« $ ft-c v % s r i * #m k -f 5 
[«*il8] SuiEtimfy J»©fcT y h?illc}f A£*i«. 

feZhft-tt<ni9c$7*-f>Ki&tx, m&m-&<nmmL 

l o ] «nE-#<o«tWf»-^ i L-C, &5£L 
-t-SfScWf y K4r, SWEflMRtr f Srof y )^JcDjfA& 
[IfjfcJgl 1] fltrfStfcWfy Mi, ffirfEflmtfy hd» 



(2) - 4#ffl¥6 -7 6 30 3 

2 

2] HufEfScWtfy htt, HulElf«tfy M£ 

w&-rz&m£mw.znx^&®&\z*s^x\z. mmm 

#tfy hK*HS|-#-Sacy i?iE*HMOa:y i?i>i^ SuIEifc 
Wf- ftefcCX* : r>yy"mzi/7 KLtv>5ri:*# 

[it*fll3] HUlEiff^tf y hCOtfy h^lj^JfA^ 

y MrftttSr 1* 8, 9Xf4 

10 l 0 £Cf^flmiBftjK{fc. 

4] fitrfESm^y bcohf y h5d*fiH=»« 

[IS*JS15] Htriaif^^y hcotf y K^iJtcjf A$ 

y NlrftitSr fcfcWfc 111**1 , 8, 9Xtt 
l 0 tlE«©tt«IE@SSEflr 0 

[fi*ifl6] BfrlES^lf y HOlf y h^(6](-P« 

im^mn] MIEW^f y hcotfy HJiJtcjfA^ 

8, 9X111 o JcE«o«#EftjK*«, 
[if #JS l 8 ] mile 2 (B^SJp tf y h (D^ y i>fi:aco 

SiS*tS/MS^3e$tLTV>2,i*»c, ify 
30 (cP^-f-5{t!lW-*f«D^ y ^fiICi/7 h 

[it*«19] hf y h^J^fD v -pT*t'-A-C-^S-r5 
*¥«H1 * £ o -CIE^j»«*5ffli^ $ tt 5 If^fE^^fls: 

40 [f**JS2 0] mflEfa®#g:«4, SulSlW^f y kOf 
y b^iJf'JfA^^ ^-cUPAffia^JSLT^feRSS 

y h^I^jfA^^, is-yttfov? M:ASft/hffl(c|a; 

50 Bo 
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^^i:-f-5iS*iSl 9Xli2 0KlE«i<Z>ff$8fE&l£ 

So 

mmmc&Mrj-zz. kzftwik-tzmxmi 9x1^20 

[ff*«25] ttrlE^D y*£j£*»H:, BUIEV7 h 

[fl*3i 27] iiufE i"<A4fta#«f4, striae 
/i^fcttttW* a/d 3£&is]|gK <fc o t:«/& * n-rv r 

k *W*£-*-Stt#* 2 4 (clE«co1f ^W^gBo 
[ff*JS2 8] tteA/DSEftiaiSH:, WIE««try 40 
h^ais/^gcDv'^ hS-C^;* Rise's' hgci?) fc# 

-*-53S 2 7 fcHE«OTti?#?5£i£Ho 



#rgfl¥6- 7 6 3 0 3 

4 

ffitfy hCDtfj/ hJflJSrfafcBHfrf Sals' ^<£e<E>a-*<D 

[fi*iS 3 0 ] StrlEffAtee^fS c 

■C^fc^S^ixfc-StcotfeWT^-if^ BtfE-fcfoni ^ 

<fc, flnEflM&fcTy ha»fe*ffiStt5--*f©W£U"*A'lc 
Of j/ hJWfaKPg-f S— ^^iy v'ftlO^OV 

MiU rogm^KmFiE-ttoffcWx-*^-^ 

K^S:f««iU, ^olf^K^JS^SitfrfEiEtgc^ 
SOT Ki^^lc^$n-CV>5.— )*ogfr- ^4r, IE 

mmnt utwstsr tzwrnt-t ^>n^m2 4\cw. 

hfa<bmmZH1tW± 1"<MC J; o r «^ $ tl i> fttfEK 

1 Xf4 3 2 tcKtt£>flm?¥£ISB. 
[fi*iS 3 4 ] b^IE^ s/ ev-^^fi, MIEIElg^© 

[fS*«3 5] B«IEfElt#S»4s 8S^fS#^/K^ 
W i/HrtBJfci£8H** * y {c J: oTl^J Jit r i * 

Wmt-r^m^3 1 » 3 2, 3 3 Xf4 3 4 KfEi&CDtf 

[f§*5® 3 6] mriE k~<A4ftffl?ttic =t o -c^ffi ^ n 
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24, 25, 2 6, 2 7, 2 8, 2 9, 3 0, 3 1, 3 
2, 33, 3 4Xtt3 5 |CiE#<Z>1ff$Rf?£l£Bo 

[ii*ia3 7] r 

So 

3 8] 3i y i?#gZ> M:j9S***»cK* 

i:Sr«p1»t-t-5if*3R2 4, 2 5, 2 6, 2 
7, 28, 29, 30, 31, 32, 33, 3 4Xtt3 
5 £ett«>flH«¥£3£>. 

[|»**3 9] MSE-TWsHS^tt, lyffil® 

t±i $ filtWktoWSc. w<;K&rt , S^:itift/hiit^< 
#'ia^> s F*9iS^0f «<z> S efiS i * 5 <k 5 K> mrlE WM* 

*«3 8 KfE«<Z>1f 

S^T^ifHi, 3i 5 'v ; <4:s<75v'^ h^dSft^tt 

£**«t-f-2.r b&¥rmb-f2>n*m2 4, 2 5, 2 
6, 27, 28, 29, 30, 31, 32, 33, 34 

J: o -ctdlH * *tfc?«fe ws/ko^-c y*ist5f-f 

[0 0 0 1 J 
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[0 0 0 2] 

[tfc&O&flf] {{JlSfflCAV (£>&£-£) *-K-Cffl 

®rt-Si5f=UTV>5 0 f=fc, fllxW:, CD (aw^ 
hr^^^) ©i54CLV (HatflE— £) *— b'xm 

?^nj/^ (fi^D^) (0.3 Mm) 

CE>g$:fgCDfi£ (CD<»4§-£\ fft 0.9/z m~3. 3 ^m© 
9 tc^Si 5f-iSfinT*5!5, rcori* 

20 [000 3] tr5t% mzytf-C *?X'&Z>¥ ; T*T ! 

-^- c t'<£>ll:t>W5V>gtf#£r9. 3MHz, §rfcflg^gl5;9-£r7.6MHz 
<Dft-§-i:L-CfE®:bT*J!J, r *U4¥^55dmi<£>7* ^ 
±T\ ^tl^tll. 075 Mm £1.316 Mm S-tt^So - 

30 128 V&m<DW%£<0^kft^.X'%X^^Z> t4%7LZ> 
(1.316 Mm -1.075 Mm ) -M28 =0.002 Mm 

-f, cdk&^t, try hew^t;cD*/hm^^o.3 m 
40 s^*^sgST?^v>r £ is. 

[0 0 0 4] *m^Afi, ftf¥3-l 6 7 5 8 5>i 
bT, «*try hCDHu^-*fcf±m*-3iiyi?rofig*, IE 

h l x , ;H»« *«SH- r £ k V ± 0 
wfiBco^t: v ->mmx&m"i&X'h 5©t s 

so i o o o 5 ] m 3 3 fi, xaimA&fticmm v-zt*- s> & 



(5) 



¥fffl¥-e-7 6 3 0 3 



? tcfcUfcLT PWM^Hb^fE^f-§- (0 3 3 (B) ) 

fc?yh (03 3 (A) ) Z&i$.-rz>o ~<n£5\z 
tsi:, t!" s» h y s?«Xficll* s SiP^ n y ^ (0 3 3 
(c) ) T^i-tee^b*7^:^tfc^te-t"S. 
-fbSfcte^fN i o«>:cys*l::ov*-coa»fc 7 Sf©8 
^Pt (3 try b) cd^— ^«ria®-f-5r i*5-c^5, 0 

[0 0 0 6] 03 411, r<D<£ pf'bTlE^L-^f-i-^ 10 

RF«t (0 3 4 (A) ) 4r**<«««L-C, 2fit-ffcR 
F<f-§- (03 4 (B) ) 1f*«:E»Lfc5*-r* 
^ictt^a j/^ try M^/&£*xTV^£;fc«>, rtvSrS 
¥tLT«2|^D5'^ (0 3 4 (C) ) £r£/£L, * 

h (t) = 8 (t) ic {S (t+A) 

H (f) =1-kcos (2 Jt A f ) 

[0009] A33£xfiK&m%\zm&^t\z£<o. mm 
[ooio] ua?Lftass>, fT^fc-ns^fi^-cfc 

[ooli] 3tea>«SBte*Jv-tr4, ^y i?of£B 

[0 0 1 2] *^^«rcDi pfttfcaK^Tfti*;^ 
[0 0 13] 

fftt; «*'WHi'43«ttJ«B-2lc*-f1n< try O^Jtet&o 



Siij-o y *icwjwi*-G\ ^e>fc«g#^fift^- (034 

(D) ). -*£jfti-*s- ***T«» - £ Z>£gtt#iW§-i: 2tt 
J: 9,- 1ff$Rt?y Kro^ y v^tefiSr^tti-t-S £ 5 f' LT 

[00 0 7] 

JR|c*j^-CH\ PSHrs^ s> 5*fl8©«F#WHHM«»;: 
[0.0 0 8] r<D^F B l^of^&e®-r£fc£>f'. 

^3 7-<lF*-fflV^n ir^^kjxSo *»J^»^ 3y-y 
y<ZM =iy^-f\cX<0 n±R Fit 4*-S®KA«»t«- 
FrgbT, 3lsl-^>-7"!J V^U rco3ocoffi{^®^ 

+ 6 (t-A) } 

[0 0 14] £ tic, WffRtff H^tTy K?iJ»cjfA* 

[0015] mn^-y bm\z.wxa 

y h Srtf-flni- 5. 

[0 0 16] * 6>fc % .flMRt?y hrotry 

[0 0 17] **MU:J:6««lE«»«fa. «ilx.li@3 
UJ ^ J: o •ClE^iW^^s ff i $ n S ««IE^»ff , 

[0018] *igwtci zmim±mm*mx.im 5 ^ 

^wt-t. ^ut/^x-mM^n^^^x^^X', s±m-§- 
[0019] ^^fc, ts-rhi 
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[0 0 2 0] ££>tc v jrntrfSEO&Wat* flttRKftft 
[0 0 2 1] l^/MtW^fi, SfrlE^ns/^ 

■f- s a/ d E g§ \z ± o r s *i r v ^ 5 „ 

[0 0 2 2] Sfck:, Wfc^fK*; ifM&fcf s/ hrotf j/ h 

[0023] $ n^m±, nx&.mcfc\ix^ 

[0024] $ £>k, — Mcomify*— ? &mj££titz.%c 
—* t L-x&t#i£ti2>mm^m*mtf. mm.nfe^& 

vxnfe-tZo 

[00"25] ^fcl^ W^^tt, HufE!Etg3M£65#g 

t^m^xmm-r^o 

[0 0 2 6] tfcW7 ? -^^^$tofeiJrW^ : y 

$>*'&^f—5 k ^Xfa^^y^^fftM^'fib-* 
[0027] vj-fy^tii, m.w^®.<v£- 



(6) ftif6-7 6 3 0 3 
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i£VNS3p^{c^ £ fix 5«tf-^ £r#* 1§^So 
[0 0 2 8] ££>k:, U"</^Ul#©(ci->Tmai$^ 

[0029] £h\c y /qrxit^iii, ^yit&m 

10 M^*m**^-S 0 

[0 0 3 0] £fcf£, ^--y^iuM.n'yy h**S*^-fflJd 

[0031] $p>ic, ^^wm^Stti. 5-i>iS&W:<n 

[0 0 3 2] 

[f^ffl] *&m\'£z>titw.tz&mmz$$\,^xte, yt^-m 

[0 0 3 3] LftiSoT, *li^fcJ;5««l¥^3£Bfc 

[0 0 3 4] «*tfy>©fcfy hJIJ|z:*H-SffA 

fiia^jscT^fe^^^feifeWx— * as try k^[pi 

[0 0 3 5] 

5. 

[0 0 3 6] rco*Jfe^JT-»i, i£Sl20inm coK^tS! (3t 
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i^l»{lt-C&5»tt^7MAW:, 0.05j»n ICR£$ 
[0 0 3 7] r<Z><fc pf-E^J^ttfc^S-fcTs/ h<7)X$; 

LTte. 0.28 urn /bit 5fi^)CD^f^2 

[0 0 3 8] #:}b\ CDi^;*7^K:}b^Tttx $HSJK£r 
±KC01.2m/si LfcS^tC*5V^Tt>. E FM (Eight to 
Fourteen Modulation) ^SBfcl <fc 9 . EArf"^* 8 \f y 

• b t 3 tf 5/ h^-^V • fcT 5/ hcoffl 7 t^;y h 
co^^u- fcf<y M^&£ftT. 7*^*^±<£>fcf$> h 
^lESfe$ft£fc#\ r^EFM^^tSi^ *IE 
ft«*R*Stt v »0.6/*m /bit T*fc£o "T*to*>. #J 
0.9 /tm ^SMtfvy |s2^ 3 bfy h#<£>^^/V- tr* 

(0.9 -3-3 ) X (17^8 ) =^0.6 urn /bit 

[0039] r r r\ m2\ZTF-t£5\c^ yty*-c*?i 

teEft^ftfcfcTsy h^xj/vffitfi^ *:<D\£y bv>+i> 

<D&m&mfa<b. Eflrt-^*^ s^/hwwosd-c;* 

T^7 9 Wci/7hL-CV>-5^ ^V7hMTs ( = 

AX 7) rtu 3t^fiia*co€S«FttlciS:^T***RF 
«# oiBRMW (0^XB»*^ 

[0 0 4 0] ±ERF«*B, ^iE-TSS^ecOhfiy 

*5R©ei«Httt, ^CD^M* (OTF ; Optical Tr 
ansfer Function ) <p!fe3tfffi"Cfc<5MT F (Modulation 
Transfer Function) iCjZoTM^tU rcOMTFB 

So 

[0 0 4 1] ±fB^^hfflrflTsrtT% *ftv/7htA 
[0 0 4 2] rCQ<£ SfcEftStlfc^s' hC04»^COS2P 

RFm-5-SrA/D^tSI^-Sr il:±ot, tf*y b<D^y 
*S 7 MO-7 tC^ttSi- 5S4l/^L0 — L 
7 4r#5rt^t5o rco<£5{£. RFff-©-<£>i&i&»! 

0 -L7 ^ffltSri^t^^^ ^7HBHT 



(7) #F&fl¥6-7 6 3 0 3 
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f) b^o^klcteZo 

[0043] fy^aj/^spia^ty 
riiaio> RFm^iaswra^ffiffl^aio-cs*: 

io 1 4r«^#tfrawi-S3», **«flt^»»«ift« 

ftOK(EI-±ottr^ h^/fc^S, ^WSMO (Ma 
gneto Optical ) 7*>f kg/Si" £ r £ J&* offeX 

[o o 4 4] ytr^c*? i ±tcE»<*fts««ra\ 3tf 

y hmffifctSOffiStU E&f-^an ibn tit, 
n#BOtr^ h^Eft*ix-6o E3te^(E>^4:;^L*: 
tOT\ tf 5/ hOWSjftJt^^JBftf*— ^ an \C!& 
0 71^ 7 <£> 8 m<Di/7 hfi!lgCOV>-f tt^cS^^ tlSo 
HflHcLT, ±y ^^fitfcfSSr-^ b n taSC 

20 T0 7!^7CD8<@<Z>v':7 hffi@OV^n^^59:^^tU 
So MigCDfcf ;y^Ate, ifcKJi^fc <£ 5 KO. 05 

/id) T-feSo r<aJB*, frfcf^ MiEftf*— # an, bn 

*>MV\g;£LP =0.5 Mm tftSo 
[0 0 4 5] WXf. Hll-19, T— *aSE®£jftfc4 
4<BOt*— * tfy h36*fe**9*— ^®«OFfl^, tK 

fflC0 5flicr)fcf jy h b ^ S "9 ^^* s ff A $ ttT V ^ 

30 tf ^ h P 3MP 5 <h$^LTV>S 0 ifcWtf ;y h P 2<£>gi 

ffi■<^>(i«ri^*^fi:KN^^l^^^$^^"Cv^^ 0 

[0 04 6] ttW tr iy h P 2 CDmr^^ iy ^(DfittMif 
^BV>T^, (0, 0) i$*t, ftCOf— JKffi«^*5V>T 

40 tt (0, 1) tsnso £*Tia«te\ (0, 2) , 

(0, 3) , • • (7, 6) , (7, 7) ittglJM 

(cjjfi^^>^5§9:^$^TVNS 0 rn^J:^, 6 4 (= 

8X8) mw— ^mm^^x, mm^? vwcom 

[0 0 4 7] ffl, tWTtf ^ hPHt rcom^^^-t 
?teS 0 Wb. fttf-#t^^hP2^WS8Ws'^ 

50 ^iy hp \<ntEm\z-fflfe1rZ>\*y b&7*—*m*$.<n j f— 
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•^r-e3Ufi«tJ<^J: 5f- v tf $/ h p 1 <^ffii»^:ny 
COrc (0, 0) ;£T*£>£ attfcbfcv^) 

[0 0 4 8] S^tTy hP3MP5fc (0, 0) £ 

(7, 7) <DmW^W-<n^—**n&frft<n^yYX*h 

[0 0 4 9] HI 4 te. It*?*** l <fc¥ffijW&«ift*1K 
&£nfc*t-!§^ CLV^ KT*fE^£*bTV>5CD-C N 

[0050] Hstt, *mw<Dmnw±mwL*i&mv?t 

-efeSo ft^*^ ltt. ^fcT^KA'*— *2K<fc!9lH] 
: B l *5 i'tfH 2 bfcJB^a^^:S'^v^-c^»*36S|B»Si^ 

w»*six-c*5D, »wtf^ hpi, P2kmm^*h 

[0 0 5 1] tT #7^*^ lfc**bT 

— h?y*^t- #riH!B&5. APClnlK6*5J:t^ 
PLLiHiiiS7^«fc*&$tts<t5^^*n-rv>s 0 

7t-^^^7Hf^J:r/ h 7 s> 2/31 9— « 



(8) ^gS¥6- 7 6 3 0 3 

14 

tFh^^^^^fflJffll^llfT-r^o A P CEDES 6 

ttv It 1 ? 4*9 1 K»LTBMt**t*^T- F*0>'<17- 

[0 0 5 2] PLLEIB7tt. AM^6^n^« 

ffl^nSPLLlElllStt. tt6D(DRFg^iloT^D 

1$&<DRFm%'<Dfy&m<>X#vy#n±$:ft5 0 -ttj: 

[0053] H6ttr<z>i5*«i«*l6ai"SPLLia 

^o: y Ts<# — ^WfeEllfcl 7 1*5, RFfit 

20 ^rcom-g-tr^?^^^ 1 7 3 ley -fey h/^ilti 
HSU ^r)^17 3lryt-/ Wo febferftsME 

1 7 2fi:r<^r ^^fflU, PLLlHlK7dSo ; y^#t 

[0 0 5 4] ^««d5jEL<«IUlSJxA:»tt. 
30 1 7 3d5jEbV^-r S^-ey.-fey h^^^TV^$cO 

x% 1 7 3o^!>y htt^-Kt^" 

tf^ hdsaai"**^ 5^^«r**b. rn^^-hif 

" [0 0 5 5] 1^— ^SWOpfW^IBftStu*:^— 

40 ;mg^£n&o 

[0 0 5 6] RF«#4r»5>Isl(Sl 7 4f»^Lt^n 

rOTXK^- M 7 6 triiiHLfcfcco^tiit:^^ 
. xkt£Vs y-^^sisfr— /v-KInlSSl 7 7— #t|&SttSo 
[0 0 5 7] f-V^U^— ^KlHlKl 7 7lt 
1 7 3 0DU*J21*<5V^«ft«^iattl 7 8-e«£**i 

^f*v^7h— /v-K^sr^^il^. ^^^173^ 
50 ^-*««^»ft+S**otfy h^lBSS (ffitBIR 
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*ii«Lfc«* vco iwzmm&mm) (ovy^^n. 
&t it7^- it*?**? not- *r 

[0 0 5 8] ±i$btf:;*7£>'^ 1 7 3 0>tti2>*f*=» — ? 

^ny^RA, ^d$/^RB, ^n^TA, W y <? 
A/D^W9t, ^<>fT;M**E»8l 0 k. " 

[0 0 5 9] ^jS^tettS^fc^ KA'f— 8 fi. 

0 6f£:fctt£ VCO 1 8 0<0 K^-Y^affi^^c— ^ffl 

[0 0 6 0] -Jj, — 5/ YT^AtmJl-fZRFfe^ 
te, A/DaC«iai5 9^A*SJx. t^a^S 
P0>S£4>±-9G>#*f ^>-^-C\ 8 bTj/ h<Z>2 5 6SPg<£> 

fft^iiSo r<D8 bf $/ box— ^^wt^^IhIK 

xi—=7 1 5 {cmszn&o 1 sra. 

iSfelftSftfc^n^7^ROM»lc:J:ot**Snt*5 

[0061] — s^7CT r 3— ^i i te, >>wr-xisfe*iaK 

8 fcf^ h^JfelHlBSl 2tettJft^-S. 6 - 8 ^ sx MBRII] 

^ 8 h^3g^f- *tc^&u mvtnEisi&i 

3{cmt}-fZ>o »0fJjE[5]ggl 3te, At>£tlfZ7*—? 
0>K0«rinELfc». D/ASEftigiSl 4lcm*^*o 
D/AfWl 4tt. A*$*ifcf*-*«rT-*-Q^« 

[0 0 6 2] "^^3 — ^1 1 #J;i«* S7lOf 

2 l X vmJitstitLf—? k. &©o®j£E!&2 2K<£ 
7*— * i:**, RAM23lCTK^f-? 

1 U-CW*^tt^>o *URAM2 3I1 «®Ih3K 2 1 
t2 2£9ffef&£;ft,fcT Kl/^f-^tJJtftST h> 

[0 0 6 3] g!8te. T 1 0 <h ~^tc^ 



(9) 4#WI¥6- 7 6 3 0 3 
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8 \fy h(Z)r-^^7 $/f0K3 lt3 2^#t*&$ttS 
iirt>K, @^[ElK42 i AAkk\>\Z.;^T7j&im 
Bgl 0«t57S/«4 1 £4 SfcflH&SftSJ: 
5t-#£ftT^3 0 »S@B4 2ft 7 5/^Ih1SS3 1JC 

5*— **«*U «STlHl8g4 4te. 57y^lH]8§3 2^7 

[0 0 6 4] ®^[H]K4 2 k 4 4CQm*», RAM 2 3 
10 \c^t<D8\f^ h<D±.&T Y^^kS tf $/ hOTfirT KU 
^ t Ltft** ft8« • ife7 0B 3 3 i 3 4 tt, 
^lH]gS4 2t44 8 \fv hcD^Wf^ 

l 5{cffi^-r^J: 5Jc^$tiTV> 

U RAM 2 fcT^SrfTftS i5i:f*^D^ 

[0 0 6 5] ftK. ±E*««Oftff^ov>-C»Wi-» 

[H]K9cotti^x— * (S£w</u) r±, u 9 \CTFi-£ 5 

^ Va (n) , Vb (n) X*&Z>o ~£>Va (n) , 
Vb (n) te. RF(I^U^SLt*5^ ftSt? 

Va (n) = Ar f Xan+ga (bn ) 
Vb (n) =Ar fXbn+gb (an) 
30 rrT\ A r f tt*ffiV7 HA^Jlftk SrStfcilg 
a (bn) *5it^gb (an) tt, 2 0^x r ^M 

±ffStei: (in*>. 2ocoaiy^Si5<5< K« rtlfc 
otttt**<46 0 x-#0«#fi, roiglfcSra** 

SaH^tb^Va (n) *5iC5Vb ( n ) ^6Cfi 
3*T,fc«-J§-an , bn ^WrtTfc6 0 ±IB 
#»®§8*tt, i9lOTt7>f^^^S' KBWfc(Line 
spread function) f t::g<5l^T«£«§5fc#> ro^Y 
y^yi/jy KH*f ttJKf*^ l ^RJtffi^feOSJt 
40 JtcOSSff^^io-C^SO, f¥U< tt % " APPLIED 0 
PTICS / Vol.26, No. 18 / 15 September 1987 P. 3961 

—p. 3973 " ^fam^nrv>s 0 

[0 0 6 6] r <D\t^r an, bn te, ~ fc5c&ffl±X<D 

-t-<-CC0 (an , bn ) <Dffl^^*fbT, ±faL/c^: 
0>WJ*4rfT4V\ ^^*#?>ttSVa (n) 
XW. Vb (n) *Y(*(D|Ii:bT— ftJcaiiBfc^Dy 
h-TSi, Va (n) , Vb (n) 0 #5fi£te. H 
l 0lc»i-J:5 4««l*iL.r***tS. ^(D-^tc^F 
50 E±^*5V^Ttt, «F*HBT*<o|B»«r*-J-BB»cga (b 
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n) teXXfieb (an) tift WL&<Z>&W.m.k tt*S$ 
*t,5o B|l*>. rroi^ga (bn) *S.£tfgb (an) 
3*0 -C'fc-5^{-*5V^Tf4 C??-5|ffSff &V^§-& 

fc^-cra) , l*$B£ui0i oK5fc&T-^-mz>£igL 
Ttae Oft^-XU) (KflWO K&B-rsr <!:»::&£. l. 

^aBBSfctftSW-^MTafOHJfcBb (an), ga 
(bn ) Hi o 5 IC N 

rirlcftSo 

[00 6 7] r©f titif ^(ci 

mi 2tt, r<o#^-*^b-cv>?> 0 w*>, 01 

2 (A) ^IS^iK^O. 3 2 /im/b i t h Lfc 
W&V-m m) ^UT*5^ IU0 (B) i (C) 
fi, ^ft^ftJMEfiMEJKaSO. 3 6)im/l)i t*fc(4 

0. 4 6jim/b i t ^fe&^-g-WotfSM&StLTV^ 

[0 0 6 8] BP*>, ±fEbfc«1fyy hP2fcB»b*i 

6flMR^*» 01 0tc!&*J=p-T?^L*:.fc5tc % 
LTRAM.2 3±(Cvs'try^t5. *Lt, T—P* 

^ro^-fji y v?^B ( a n , bn ) ^5gE^o fc1f$g,£ 

[0 0 6 9] iWc, 0 1 SCD^Y 5. — h*#R8 

Lt, ft|0tRAM2 3|r*H-5S2p^©-^J/tfV^ 

[0 0 7 0] tf 5'^7j'/3li*f'f^^ 1 <£ 9, ^E-r 

KiS&£;ft,T^5if-s§-£S£-t-5o 

ty/;^D5/i?;SP (Hi 3 (C) ) ©5:*,±<9C0^ 
' 5^"CA/DlE»*ft*o A/D^&lH]§g9 iCffi* 
^^Tt^^^X— 7 5^018 3 1, 3 2, 4 

1, '4-3te-t*LJpn{fe»&**t«o ^*Lh<r>?y?m&K 
(4, ^Dy^A (013 (D) ) , ^n^B (013 

(E) ) , ^nj/^RA (Ell 3 (H) ) . ^ns/^R 

b (013 (i) ) as^ji^tfiM&sjva^s. 

[0 0 7 1 ] 013 (C^-f^ oyM, ^nj/^B, ^ 
Uj/^RA, ^t3y^RB« ^ns/^TA- (013 

(F) ) , ^□s'^TB (01 3 (G) ) f±, PLLlal 
K7-C^g$tUfe^n i/^TfcS. 013^r#HgLTW 

f*— * (o, o) *5s/^-rs^'< 5:^^-c*^±$ti, 
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So 

[0 0 7 2] ^oT, ^s/^[h1BS4 1 t7 5-f@l84 3 

fcwi, atria©?— #»Kfc*j»t*«ifcry hP3©«r* 

^^^^-^©SPteBT^-* (0, 0) 
^£tVC^3o 7 y ^HIIS 3 1 t 3 2 9 miffs' h 
p 2 otwr»3i y 'Jb'&m^v i?<o&tff- Pifiyv=f-^ 

So 

[0 0 7 3] Rl*> v ®^[HlSg4 2 £ 4 411, Scftfy h 
P2©j5lfiM (Mfi0 75S7©V^faV;^©tt) ifiLBO 

Sg4 4Wu {4BN (Ntt0 75M7©VN-fn*»©ie[) t(4 

Bo© i^A-w^a^-i-sr t k: /£<&.' r©<£5^ 

DC^ (>V7?^) *S|»***J,«ri(!:ft*.- -t 

20 f@B3 3 t 3 4JC-?-tL^W*&S^So ^ s/^leiaS 3 
3i34tt, ^ns'^TAiTBiSAA^tlfc3 ? ^$y 

j/tcfcvN-c, ;©f-^^7j'fL > ay^- 715 

(cffi^ji-So BP*>, 7yf08l3 3i3 4tt < DCBK^ 

[0074] £asi, iffilr-^ (0, 0 

30 t> #V7 H£B©3&^^^w>5^-ffc-f £©T\ 

ftmff—y- (0, 0) cott«r»lSL-t-Sr fC% t 5 ^^.^ 

[00 7 5] ayhn- 5 1511, "yy^W&^Zt^ 

s/ ^@8S 3 4 i 9 A^J $ tLSffeW^-^ *0 8 (d&tt S 
IffiTK^tU, -^C0 2O(DJM^('J;t)«S$tbS 
If UR AM 2 3 ±fc^ j/ If y^fS. 

40 [0 0 7 6] i^±(73-^s/fcr>-^l(i^S6 4<@rof— d?® 

^ L-Cff**3^*ix 6 4i@ro 

S^^S, 014lC/Tti5t, RAM2 3±CDgf«W 
[00 7 7] ayhn- 71 5«, RAM 2 3± 

lE^ml 75Mml7CO, (0, 7) *5|elt$ 

■C, Elt^ml 75Mml7CO, (1, 7) ^IStt.^ 
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[0 0 7 8] A/D«»SK9lC*5«-S lf^ 

"C, RAM2 3tt«tt£««ltf>T K^iLt> ^rft-? 
tf, RAM23H, 2 5 6 x 2 5 6 fB^IEtg^tCj; 9« 

4 <t 5 ic XM^eit $ n s r. t k * s • 

7!7igml7<£>5 ^ fEfS^ml 75Sm9 teiattc^mi (£ 
(0, 7) ) fc»fci£<. ffi«^mlOJbSml7ttlE 
«*mj (1,7 ) ) |C»fcfiV^fclc4 

So *T-T% EtjSml 7&Szdl9 fctt, S2pJ& (0, 

tt. S2P^: (o, 7) o®«a (o, 7) <b$^s 0 r 

tt^»b-C. E*jflCmlO»Sml7fctt % (1, 

tt, S2P^ (1, 7) (^JJt^«*A (1, 7) fcS 

[0 0 8 0] »_h^i5^Lt, 2 5 6 X 2 5 6iO& 

^f£t^,RAM2 3±cog|««rEl^i-i:, §16 1: 
*ti5^45. #®«A (i, j) te***lSfE*j£ 

[0 0 8 1] ±!U:3yhD-7 l 5 Ki5^ fcfV 

[0082] »aeufc«fc5ic, m^i^ 

(M, N) ft. f*-^«*fc*H-«l»Att«fc#a:U-C 

t>h, mn<ov— #**fc«v^w:. (o, o) is 

a, RCOf— #tW*Kl*5V^«t (0, 1) t**t. a* 
|PH$lC. (0, 2) , (O, 3) , • . (7,. 
6) , (7, 7) k&fe£flX^Z> 0 
[0 0 8 3] -^r T\ HI 7 fc^^-X^s^S P 1 \£& 

v^ttSJPffiBf— ^ (o, 0) tettJE-J-SRWT*—* 
tfo r^T-yysP3iciJv^ ifirWx— # (o, 
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0) t^$WRAM2 3iOT (fait^) * 

(0, 0) iU, (o, o) 

t^o £U»nttlcLT\ ^fy^SP3-SP8tr*9 

jgL^itsrtiaot, tff-^ (o, i) , • 

■ - , (7, 7) f)§«$tt5RAM2 3±^7Kl/^ 
(Ctt£) fc* (0, 1) , • • (7, 

7) ^jfrt-TSo 

[0 0 8 4] ^<£>&, *r S^S P 9*Ci§3K ±ifiLfc 

ttB3iS»«La(-ct 9 , mmm ( i , . j ) 
[oo8 5] mi 8<d?s{ h&&m 

Lt, f^-^fii^EfcjsW-Sftm-ov^RW-*-*. Ell 
8 (A) fcSH" h^JfcfcHSLT* Pi (B) l-^-f 
RFm^A/ / D^gllElK9JCA^^nSo #tf * h<£> 

(018 (o ) <D^Lh±Kf\cmm^x^^])^^^ 

20 *l£o Hi 8 (A) *>J:t? (B) \C7F-f£5K, RFif 
tttt^^ n S Pte, ^<D3^yi?<D*/7 hJtfl 

[0 0 8 6] 7^^088 3 llci ?)7^f$ JX^IX— # 

^$nTV^^B0^U^^^<D^5®SL|HlK4 2te«£ 
RAM23C, WffiTF^ (H 
10m5««O7K^) ^ITftlS^Wo 1^^ 
30 tcbr. 5^^IhIK3 2^it? 5^^^^- 

ttrv ^z&m o <d i~<;i>j>mw £ fix d c /3c#asi*fe± s 

tlfcgL RAM2 3fC±ft7K^ (@10mSS 
ttOTK^) tLTM^JlSo RAM23ft «tt 

(an, bn ) #»*SftTm*3*tS £ fcfeft 

40 So 

[0 0 8 7] rcoi 5 iat@5^tZ»7cf3-^ 
1 1 £ 9ffl*£n*:6 hoatf-? (an, bn 
) » % 6- 8 1^$/ 2fctt**ft-C, 8tf 

>y h(Dy*—?[cm&£tiZ> 0 Wh, it"? -< 1 



(12) 
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2^i5S»«**^fc8 try h^HMStii-Sf*— *tt, 

D/AKifcEIIBl 4fcft*£*U D/A»SJl 10 

[0 0 8 8] Bl9tt, ±iEbfcHt&^l^*5V^T, ^ 

^bftfc^— #<D^7—\s~~ b£r^LTV>£o 1*10*-^ 

(*ttWAa*$fcfc«*bfc. SI¥3- 1 6 7 5 8 5^ 
fcWWWWfe) fctt'** ±«*LfcRAM2 3±M^s/ tf 

[0089] j^, ±misfcmmmfc£>^x\^ 0 1 

^ft^tlSEtGrt"*:** v^r"— * an ibn £rfE@rf£ 
»MEK*5B-*«W9*— * iffi***?*— * t» H2 1 K 

^-#-£5^ 20(0^$/ h^t^^^^^Mtl . 30 

xj/v^Cttf-^ (M, N) aSE»£ftT*5tK 
-if ^ h p 3 k P 4<Dttfai-&^y Wz-$LWM*£y*-- 9 

"(G , 0) dS|E»*iX-C*59. S2pt*iy h P 4 <t P 5 CD 
*ftW»W"*-S^^^^ffi«**7*--*- (7, 7) a* 

[0 0 9 0] rcO#^^^5V^Tfi, ^Dj/^A^Dj/ 

^bj&*hi8 (f) i (g) 5 fc, -tft-mtr 

s/ b^ir<^3cy^tM*<^^^^^v^«^i"Si 40 

[0091] f?^— ^fci9#fenfcflMSjSi, 
9*— ^Ki!9»fen*.*J|l>Si:'oE«tt, RAM 2 3 K 

Sfcfe. HiE#J<Z>«£5fc:RAM2 3fc^S#^A/-C*5 

[0 0 9 2] H5^-r*JfeW-*5V^Ttt. A/D^gl 
[eJ&§9 iZ^5nf3-^l 1 iOPI^, /^T^iilHl 
Bgl 0*Elt5i«iUfc», ^<^T^^*Ih3Ki 0 50 



*u ?n yfKAXy y^£tiZ>£5fctj:£iiX\<^Z>o 

7 SAHIBS 6 lCOW*d5^lHlK6 2^flt«&*ft, Bf£ 

[0 0 9 3] PftlC b*C> ®^lHlK 4 4 <Dmt)ft#X > 
c£>*>f ^^-e^^^^ttfc^-^tt. »WlHll»6 5^ ' 

[0 0 9.4] f^k l/vimT 6 3, 6 6fi\ RO . 
B42t62 (44^65) Offi^^T K^t ITA 

[0 0 9 5] ^Lt^ ^V5T^rv^6 3cOtB^J^R 
AM2 3 i9y^EIK3 3Jcfl«&*tt4fci:t^, 4V 
^17^6 6CDffiW5RAM2 3 ^7^f0IK3 4 

BBlOoaRK, ^^W«Ih1K6 oasffiRSixfclf* 

[0 0 9 6] fclC^ 0 2 2<7)Ht6«»J^OV^T, 

^X^^ — h*#HaUTRMi-S 0 0 2 2co^£ 
Wc&v^tt. eilisJitfBl 3fc^^ll«B#J<z>#-fri: 
SfttK (SWfcTsx h P 1 iP20-tft-5 p n*f^li"S^y 

3 ^ P 40^tSX5/^S$e:f f-^ (0, 0) 
*Sfa&£*U SJpfcTy hP^^PSCO^-^^^iyv 5 ^ 
IWitf-^ (7, 7) ^IEft$ftT^S (02 3 
(A) ) 0 

[0 0 9 7] ^.(Dm^^y FP1, P2t, S2ptf$/ h 
P3 75SP5-^»J£LT. 112 3 (B) fc»tRF«t 
.i5#fettSo rM@23 (C) [OTtt^^ny 
^ S PCD^^ X^-eA/Da5«HHl(S9 \Ct$\,^XA/T) 
XUIL. :©f-^^D^A (02 3 (D) ) C£>^ 
^ ^ >-^T* y y ^-IhJK 3 1 lc*3V 9 ^ ^"t" 5 t i 

^ny^B (023 (E) ) CO^^ ^y/t'^iff 

(02 3 (F) ) CD*^ ^^^-C9^^lHll»4 1 l-*5V> 
T7^fU ^fc^ny^RB (023 (G) ) <D9 >< 
^l/?X7 SKiS^Xy^^t^c 
[0 0 9 8] -tLT, »*HK4 2^*5V^T. yy^^ 
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1 4tr^v>r, (o,o)^. mmx'TF-tmm* 

[0 0 9 9] *3lffiW-:fcV>-m. $?>fC^$/^lHjgS6 
lfel*5V^ j*Jf@B4 2©HiW^D.i/^KA (112 

3 (H) ) <r>9-< ^s?-Zyy^frZ>« Wh. yy*f- 
6 1 K &mm tT ^ h P 4 <D'&iffi^ v £ tt-C 10 

1 OK&VyC. (7, 7) -C*£ft5«Wl*l»Itf> 

<a«3&s e atfMic ft s «t 5 s ixs 0 

[0100] inffat, 9^^0166 4 K*JV^ ? 20 

n^KB (IS 2 3 (I) ) <D* 4 ^ >-^T*@^[H]&g 4 

4<omM>*7 s>^$*l5 0 HP*>* ro9$/^lHlK6 4tn 

6it)ai^$ttsm^, hi ofcisvvc. 30 

(7, 7) ^^«W*f$l^ffi«W^«>»fiLfcB«« 

muttc ft s <£ 5 kisse sftSo' 

[oioi] roipi:, ^^SISIhIK6 oteiiOflJ 
k\££<9, (7, 

5 i^-nJfgiftSo 

[0 10 2] El24te x ^^RT^T^^e 3 

6 6) 0>ai;fc**;toLTV^So JsJH (A) fit, @^[H]K 40 
6 20£fl^f^^-r ^7^6 3^«*&LftV>»^C0 

fc<^-ea>9. (b) tt, «»bfc«^ot>^-es> 

[0103] 025^ 02 2^:fctt£llj&W-:fcv N 

v^o B«t>* fiAHJtt. 9$/^Ih]K4 1, 43<Dmt>* 

W4 2, 4 4lC«IStSiifcfC, @^Ie3K6 

2, 6 5<Dmtf^^-{ ypifry76 3, 6 6i:ftlSL 50 
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ft^»&G>t>*rC&9. «WbWtt. yy^m4 

1, 4 3<^tB^^^[HlK4 2, 4 4lcMt5^ifc 

3, 6 6l:Mt^OtOT^5o 

»flB«3ftSCD<Z>2(ff-C&Sfct>B8fcfe-r, m^-OgtfS 

[0 1 0 4] J£JUL<£><£ SfcWtfV hPl, P2, fc 

SVMiSq&fcTy hP375SP5tcfBfl^ftTV^7*— 9 

b^S2Pi^5f-^ U:« tf K o * :/T * h ft £ # S> 
St, IE?feftT f --^oSc^®9^HjS^fts 0 rix^K 

jt-rs^^, flitaa 2 6 fc»ti 5 fci*tsr iis 

Tr^So BP*>, roSllSffJ^fev^tt. B2 2i:*tt5 
yy^m&Z li32^F.IF07li7 2lcB£&x. 
fejiT*5 9, 9y^0^4 1 £4 3^7^:7 3^ hB$* 
0&7 3 £ 7 4te:Btffc;tfc;h/CV^o ^y^ls] 
Sg6 1 £ 6 4&y s 4?=.# M»*I3I88 2 £ 8 4Ulfi£ 
**.-&ft*££t>fc\ ^^JE7^6 3t66©«f 
mcF I FO8 1 £ 8 3^}f A£*lTV^ 0 . -t<£>fl&tf>#| 
i2 2Cfcli5I^iPiT'feSo 
[0 10 5] EP*? N 5*W 7** M»t@K7 3tt, A/ 
DKUHaiS.QiOAAStLS^— ^«r. H2 7lc*ti 
51-, «;t«4^o^ *Lt, #^05/ 
^I^y5fif«¥r-^ (0, 0) SrittfcU S*£ 

ft«rffi«»p7*— * (0, 0) (Dr-^it^c rcoi: 

(0, 0) <©«[36S»»ft»rftofc4:LTt>. -^COS^ 

^mmm?*—* t LTfflv^^tls «t 5 ftr ttm±^ 
nso 

[0106] roriH f&cox-r 7^? M»*iai65 7- 

4, 8 2, 8 4^doVN"C 1 t>I^^"T:fcS 0 
[0107] ^ FIF07 1, 72, 81, 8 3ft 

*fj( -7^2 YW^m&l 3, 7 4, 8 2, 8 4fC*5V> 

2, 4 4*^^^^-ST^T>'^ P 6 3, 6 6lcMt5 

[0 10 8] 028H "f^y^^ h|&4;[H]gg7 3 (7 
4, 8 2, 8 4tej3V>TfclBtfrC*>S) b 
TV^So roHJfiW^*5V^T«, A/D^g|[HlgS9 «t f9 
AA^Jlfcir-^^^iy^igg 1M9 4f^n$/^ 
RAtH«|LtllSft7yfSft5o ^LT7^^lH]K9 
1 ^19 4Ky y^Zfrfrf—tte, <^-h 9 575M9 

f-^^iOf-?H 5 $/^[HJ8g9 9 7!?M1 0 2 
ay ho-7 1 0 4^tB^S^n ^f:pffllt 

0 4te. #as^^fT5 CPUt, rcocput?fflv^ 
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[0109] 5^^Ih1B9 9 i: l 0 0fcJ:5 

7*17*— *ft, -IfctfclHl&Sl 0 3Kft*Sft, *<Z>W</WZ> 

— y 10 4^ h 9 5 7I;M9 8 te-tft-^n^— hfflJ 
fflljf^-EA, EB, EC, ED^rai^L. Br£<Z>7*— * 
%y*— fs^fcffifrtiiZltZkbWC. ^^^lHlSS9 9 

JfcttHISl 0 3 i5flfe»S*t«:«**»6. ^iv^lHlK9 

So 

[0 1 10] BP*?, 3yhn-7l 0 4ft, tf—hm&f 

7*— ^^^«r^hb-C9y.*-|HlK9 9 £ 1 0 OlC 
^ y^-[H]gg 9 1 7!?19 s^SivCV^S^— *£>5 

t, r07yflft^ ^o^htrit^lHlKl 0 3-CW 

Si- So ro»a*ii»riHi^<ft9 5Si-ri:^j;5. 

EES 9 1 7?7^9 4*C^>y^£*VCV^S7*— 9<D9&Mk 
[0111] B2 9^VNTft, .5^*7*- #Rn-l 7!? 

-CT^Lft7^^lHlK9 4tC9 iyf$nTV>^f- *Rn-l 
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